


Production quality, system design and system 
maintenance are essential to preventing contamination. 


By Matt Hale, HRS Heat Exchangers 


roduct safety is crucial for any key roles in achieving these goals, and the 
business, but when it comes heat exchangers used for processes such 
to the food, beverage and as pasteurization and sterilization are no 
pharmaceutical sectors, product exception. 
safety can be a matter of life or death. Often, Whether you are making food products 
a key aspect Is preventing contamination or medical supplies, there are three main 
between products, or between process elements to preventing contamination in 
materials/chemicals and the end products. tubular heat exchangers: production quality, 
Equipment design and construction play system design and system maintenance. 
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Production Quality 

As with many things in life, when tt 
comes to process equipment, you generally 
get what you pay for. If a quotation for a 
new heat exchanger seems to be much 
lower than others, be sure to check the 
specifications, particularly the materials of 
construction specified. Both the quality of 
materials such as the use of the right quality 
of stainless steel as well as the quality of 
construction matter. 

Inherently, the joint between the tube and 
the tubesheet (or plate) is often the weakest 
part of a heat exchanger. As a result, 
welding needs to be precise, and the joints 
— whether rolled or welded — need to be 
smooth to prevent product fouling or avoid 
harboring product or chemicals that can then 
become contaminants. Obviously, joints and 


seals also have to be strong enough to not 
fail under pressure. Reputable manufacturers 
usually will allow you to see the production 
facilities and provide information on the 
fabrication processes and standards. 


System Design 

The type of heat exchanger and Its design 
capacity will determine the number of tubes 
that are required. At some point, the tubes 
will need to be supported and attached to 
the body of the heat exchanger — usually at 
the ends. This part of the heat exchanger is 
known as the tubesheet (sometimes as the 
tubeplate). The tubesheet not only supports 
the tubes but also provides a barrier 
between the product and the service fluid. 

Leakage in tubular heat exchangers often 
leads to cross contamination between the 
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Instrumentation 





213 S. Van Brunt St., 
Englewood, NJ 07631 

(800) 567-9767 

(201) 568-3311 ° Fax (201) 568-1916 
www.orival.com 








Automatic Self-Cleaning 


WATER FILTERS 


Keeps Cooling Water Clean 


Protect: heat exchangers, spray nozzles, 
instrumentation, pump seals, I.E. & R.O. 
units, air compressors and the environment. 


Remove: airborne particles, sand, gravel, 
algae, pollen, silt, scale, rust, microbiological 
growth, zebra mussels and other dirt 
particles down to micron size. 


Applications: anywhere that dirt is 
a problem-—cooling water, process water, 
reclaim water, effluent water, intake water, 
waste water, wash water, potable water. 


Users: U.S. government, municipalities, 
big 3 automakers, steel mills, major oil 
companies, commercial buildings, food, 
chemical, pharmaceutical, plastics, paper, 
car/rail washes, mines, power. 


¢ filters@orival.com 
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HEAT EXCHANGERS 
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= Tube-to-Tubeplate Weld 
= Rolled Tube Joint (10 bar pressure) 


FIGURE 1. The difference between a single (top) and double (bottom) tubeplate can be seen. 


product and the service medium (heating or 
cooling). Typically, two design methods are 
used to prevent such cross contamination. 
The first is to maintain a positive pressure 
difference between the product and the 
service fluid so that, should a leak occur, 
the product always will flow into the service 
fluid rather than vice versa. In order to 

be successful, however, this pressure 
differential must be maintained at all times, 
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and appropriate sensors and monitoring 
systems must be included in the heat 
exchanger. Such an approach also adds a 
level of complication when designing the 
operating pressures for the equipment. 
The second option ts to introduce a 
physical separation between two different 
tubeplates: one for the product and one 
for the service fluid (figure 1). This means 
that in the event of a leak in the tube joints 


— from either the service fluid 
or the product — the material 
flows into a safety container 
or other vessel. No mixing of 
the two materials is possible. 
Because this option relies on 
a physical barrier, additional 
systems are not required, 
simplifying construction, 
operation and maintenance of 
the heat exchanger. 

The gap between the two 
tubeplates will depend on a 
number of factors, including 
the food products being 
processed and the space 
available for the installation. 
Such a design can be 
effective even when the 
distance is just 0.12” (8 mm). 
Depending on the materials 
being used and the type of 
application in which the heat 
exchanger Is used, the gap 
between the two plates may 
be shrouded (with appropriate 
drain or inspection ports) or 
open. This gap, and the use 
of appropriate inspection 
methods, also means that 
double tubeplates make it 
easier to spot when such 
failures or leaks occur, 
allowing appropriate repairs 
and maintenance to be carried 
out rapidly. 

For these reasons, the 
double tubeplate system 
can be used in food 
production applications 


where contamination needs 
to be prevented. With some 
manufacturers, double 
tubeplates are included as 
standard with multi-tube heat 
exchangers. 


Similar considerations also 
are paramount when dealing 
with pharmaceutical products, 
and double tubeplates may be 
standard on exchangers for 
use In pharma applications. 
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~ . Show white rust who's boss with EVAPCO’s two-step passivation solution. It 
begins with our proven factory-assisted pretreatment, which jumpstarts the 
passivation process to meet your aggressive project schedules. Then we 
complete it with our factory-authorized field passivation service to provide 
unparalleled equipment protection. Add to that EVAPCO’s Smart Shield or 
Pulse~Pure, the only water treatment systems designed to be factory 
mounted for greater dependability, and you've got a complete solution 
that's up and running faster—and won't back down. We are EVAPCO: the 


team you can count on for life. 


See how it works now at evapco.com. 
Since 1976 | An Employee-Owned Company 


Commercial HVAC | Process Cooling | Industrial Refrigeration | Power 
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HEAT EXCHANGERS 


The tubesheet (or tubeplate) is the point at which the tubes in the heat exchanger are welded to the 
end of the vessel. 
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With a double tubeplate, the service fluid is contained by a separate plate from the one to which the 
product tubes are welded. 
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Multinational Food Producer Reaps Benefits of 
Corrugated Heat Exchanger 


A food ingredients plant in the northern Malaysian province of Seberang Perai wanted to replace an 
existing smooth-tube heat exchanger on a line producing powdered food emulsifier. 

The facility, owned by a multinational food producer and located in the Malaysian state of Penang, had 
long used smooth-tube heat exchangers for cooling, heating and condensation. Despite reservations 
about switching to corrugated-tube exchangers, the food processor opted for the corrugated units to 
increase energy efficiency, reduce maintenance and cleaning requirements, and lower operational costs. 

The corrugated tube creates turbulence to break down fouling layers as they form. This reduces 
cleaning requirements — one of the food processor’s main considerations. The supplied heat 
exchanger uses steam to heat 2866 Ib/hr of fatty acid esters and was designed to withstand up to 
725 psi of steam pressure. It is configured as a TEMA BEU-type — with a removable tube bundle ina 
U-configuration — to assist cleaning and maintenance. The smooth-tube exchanger it replaced was a 
BEM type with fixed tubes, which contributed to cleaning challenges. 

The stainless steel shell-and-tube heat exchanger is suited for steam-to-water applications and 
where materials have low-to-medium viscosities. The product flows through the interior tubes and the 
service fluid flows through the surrounding shell. The corrugation technology improves heat transfer 
and efficiency vs. smooth-tube heat exchangers. In addition, effects of fouling are minimized. 

Expansion bellows are fitted to absorb the differential expansion between the shell and the 
inner tubes. 


Additional Models in E Siiesss. 
(5) STERLING the Sterico® TC Series 
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Leakage in tubular heat exchangers 
often leads to cross contamination 
between the product and the service 
medium (heating or cooling). 


Preventing Contamination, 
Performing Maintenance 
Attention also needs to be given to 
the potential contamination of (and from) 
environmental factors used in the production 
and processing of products. These include 
water and air used for process heating, cooling 
or sterilization. Obviously, the best option is to 
prevent contamination in the first place, and 
many regulations are in place that enforce this. 
For example, pharmaceutical, cosmetic and 
medical ingredients often have tight temperature 
tolerances, requiring specific operations to be 
carried out at specific temperatures. Applications 


such as the production of purified water and 
water for injection (WFI) require the highest 
standards of hygiene. 

Finally, it is important to regularly clean, 
inspect and maintain heat exchanger equipment 
in line with the manufacturer's recommendations. 
For example, when handling acidic or abrasive 
materials such as fruit juice, more frequent 
inspection and cleaning may be required. 
Regular cleaning will ensure that drain holes 
and the like operate correctly in the event of a 
leak. Maintenance and cleaning also will reduce 
the risk of leaks occurring and provide an 
opportunity for any repairs. PC 


Matt Hale is the international sales and marketing 
director with HRS Heat Exchangers. The Atlanta- 
based company can be reached at 770-726-3540 or 
visit www.hrs-heatexchangers.com. 


Low charge ammonia. 
So many benefits... 


€) Now available with Aleoil 33538 Microchannel Condensers ! 


FEVAPCO 


Experience the benefits of EVAPCOLD, 
the packaged low-charge ammonia 


refrigeration solution that provides: 


- Safer workplace 

+ Lower energy and water consumption 

- More usable cold storage or process space 

* Quick installation 

- Lower operating and compliance costs 

- Reduced tax burden (easier accelerated 
depreciation) 

- Innovative, leading-edge technology 

* Single-source design and manufacturing 

» Unparalleled reliability 


And that’s only the beginning. 
Talk to your local EVAPCO 
representative or visit evapco.com. 
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Since 1976 | An Employee-Owned Company 
Commercial HVAC | Process Cooling | Industrial Refrigeration | Power 
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